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(57) ABSTRACT

A rotary electric machine umt includes: a rotary electric
machine; and a case that accommodates the rotary electric
machine. The rotary electric machine includes: a stator core;
a multi-phase coil that 1s attached to the stator core; a
conductive member holder that collectively holds a conduc-
tive member connected to a coil end of the multi-phase coil
and 1s disposed outside the coil end 1n a radial direction; and
a terminal block that 1s fixed to a fastening surface of the
case and electrically connects a terminal portion of a power
distribution member with a terminal portion of the conduc-
tive member. The terminal block 1s disposed outside the
conductive member holder in the radial direction, and at
least a part of the terminal block overlaps the conductive
member holder 1n the radial direction.
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1
ROTARY ELECTRIC MACHINE UNIT

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims the benefit of priornity of

Japanese Patent Application No. 2019-031953, filed on Feb.
25, 2019, the content of which 1s incorporated herein by
reference.

TECHNICAL FIELD

The present mnvention relates to a rotary electric machine
unit mounted on an electric vehicle or the like.

BACKGROUND ART

Conventionally, a rotary electric machine unit 1s mounted
as a drive source in an electric vehicle or the like. For
example, JP-A-2009-2846359 discloses a motor unit. In the
motor unit of JP-A-2009-284659, a motor terminal block 1s
attached to a wall portion of a case, and a motor terminal
extending from a motor winding and an mverter cable of an
inverter are electrically connected to each other by the motor
terminal block.

However, 1n the motor unit of JP-A-2009-284659, since
the motor terminal block 1s disposed at a position overlap-
ping with a stator 1n a radial direction of a motor, and the
motor terminal 1s attached from a longitudinal direction
(axial direction of the motor) of the motor terminal block,
the motor terminal block and the motor terminal protrude in
the axial direction of the motor, so that there 1s a problem
that 1t 1s diflicult to reduce size of the motor unait.

SUMMARY

The present invention provides a rotary electric machine
unit that can be reduced 1n size by reducing a space occupied
by a terminal block and a conductive member holder.

According to an aspect of the present invention, there 1s
provided a rotary electric machine unit including: a rotary
clectric machine; and a case that accommodates the rotary
clectric machine, wherein: the rotary electric machine
includes: a stator core; a multi-phase coil that 1s attached to
the stator core; a conductive member holder that collectively
holds a conductive member connected to a coil end of the
multi-phase coil and 1s disposed outside the coil end 1n a
radial direction; and a terminal block that 1s fixed to a
fastening surface of the case and electrically connects a
terminal portion of a power distribution member with a
terminal portion of the conductive member; and the terminal
block 1s disposed outside the conductive member holder in
the radial direction, and at least a part of the terminal block
overlaps the conductive member holder in the radial direc-
tion.

Effects

According to the present invention, since the conductive
member holder 1s disposed outside the coil end 1n the radial
direction, the conductive member holder can be prevented
from protruding in the axial direction. Since the terminal
block that electrically connects the terminal portion of the
power distribution member with the terminal portion of the
conductive member 1s disposed outside the conductive
member holder 1n the radial direction, the terminal block can
be prevented from protruding 1n the axial direction, so that
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2

a length of the rotary electric machine 1n the axial direction
can be shortened. In addition, since at least a part of the
terminal block overlaps the conductive member holder 1n the
radial direction, a length of the rotary electric machine in the

radial direction can also be shortened. Therefore, the rotary
clectric machine unit can be reduced 1n size.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view showing an overall configu-
ration of a rotary electric machine unit according to an
embodiment of the present invention;

FIG. 2 1s a view of the rotary electric machine unit of FIG.
1 as viewed from an axial direction;

FIG. 3 1s a perspective view of a periphery of a terminal
block of the rotary electric machine umt of FIG. 1;

FIG. 4 1s a sectional view taken along a line A-A of FIG.

2;

FIG. 5 15 a perspective view of the terminal block of the
rotary electric machine unit of FIG. 1.

FIG. 6 1s a view showing an attachment surface of the
terminal block of FIG. §5; and

FIG. 7 1s a view showing a fastening surface of a case of
the rotary electric machine unit of FIG. 1.

DESCRIPTION OF EMBODIMENTS

An embodiment of a rotary electric machine unit accord-
ing to the present invention will be described below with
reference to the accompanying drawings.

First, an overall configuration of a rotary electric machine
unit according to an embodiment of the present invention
will be described with reference to FIGS. 1 and 2. A rotary
clectric machine umt 1 shown in FIG. 1 1s a traveling motor
unit mounted on a vehicle such as a hybrid automobile or an
clectric vehicle. However, the rotary electric machine unit
according to the present mvention 1s not limited to the
traveling motor unit, but can also be applied to a motor unit
for power generation, a motor unit for other applications, or
a rotary electric machine unit other than for the vehicle.

In this specification, in order to simplify the description,
front, rear, left, right, upper and lower directions of the
rotary electric machine unit 1 are defined as shown in the
drawings, and a front direction thereof i1s indicated by Fr, a
rear direction thereof 1s indicated by Rr, a right direction
thereolf 1s indicated by R, a left direction thereof 1s indicated
by L, an upper direction 1s indicated by U, and a lower
direction 1s indicated by D, respectively. The directions
shown 1n the drawing are mndependent of directions of the
vehicle or the like on which the rotary electric machine unit
1 1s mounted. In the following description, an axial direction
refers to a direction along a rotation axis C of the rotary
electric machine unit 1. In addition, a circumterential direc-
tion refers to, 1n a state 1n which the rotation axis C 1s visible
as a point, a direction along a circumierence of a circle
drawn around the point. On the other hand, a radial direction
refers to a direction from the point toward a circle or a
direction from the circle to the point.

As shown 1n FIG. 1, the rotary electric machine unit 1
includes a motor 10 as a rotary electric machine and a case
11 that accommodates the motor 10. The motor 10 includes
a stator 12 and a rotor 13. The rotor 13 has an annular shape
and 1s externally fitted to a shaft (not shown). A case cover
(not shown) that seals an opening portion of the case 11 1s
attached to the case 11.

The stator 12 1ncludes a stator core 121 and a coil 122
attached to the stator core 121.
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The stator core 121 1s formed i1n a cylindrical shape
surrounding the rotor 13 from the outside in the radial
direction, and 1s fixed to a fastening surface 11a of the case
11 by a fastening member such as a bolt.

The co1l 122 1s a three-phase coil formed of a U-phase, a
V-phase, and a W-phase. The coil 122 may be a segment coil
or a continuous winding. The coil 122 includes coil ends
122E protruding from end surfaces of the stator core 121 to
both sides 1n the axial direction. Incidentally, in the draw-
ings, 1n the present embodiment, since only the coil end
122E on a side opposite to the fastening surface 11a of the
case 11 1s targeted, 1n the drawings, the coil end 122E on the
fastening surface 11a side of the case 11 1s omitted.

Referring also to FIG. 3, in addition to the motor 10, a

conductive member holder 60 that collectively holds first
bus bars 29U, 29V and 29W and a terminal block 51 for

clectrically connecting the first bus bars 29U, 29V and 29W
and second bus bars 30U, 30V and 30W are provided inside
the case 11.

The conductive member holder 60 collectively holds the
three first bus bars 29U, 29V and 29W as a conductive
member connected to the coil end 122E of the coil 122, and
1s disposed outside the coil end 122E 1n the radial direction.

One end of each of the second bus bars 30U, 30V and
30W 1s connected to a connector portion (not shown)
connected to a power conversion device (not shown). The
second bus bars 30U, 30V and 30W are three-dimensional
bus bars that are bent 1n a front-rear direction, an upper-
lower direction, and a left-right direction, respectively. A
part of the second bus bars 30U, 30V and 30W 1s covered
with a cover member 40.

The terminal block 51 1s fixed to the fastening surface 11a
of the case 11, and electrically connects terminal portions
301U, 301V and 301W of the three second bus bars 30U,
30V and 30W with terminal portions 291U, 291V and 291W
of the first bus bars 29U, 29V and 29W, respectively.

As shown in FIGS. 4 and 5, the terminal block 51 has
pedestal surfaces 51a on a side opposite to the fastening

surface 11a of the case 11. The pedestal surfaces Sla are
provided with three bolt holes 51¢ (FIG. 4) to which bolts
14U, 14V and 14W as a fixing member are attached. The
terminal portions 301U, 301V and 301W of the second bus
bars 30U, 30V and 30W and the terminal portions 291U,
291V and 291W of the first bus bars 29U, 29V and 29W are
provided with hole portions 301a, 291a (FIG. 4) into which
the bolts 14U, 14V and 14W are 1nserted, respectively. Both
of the terminal portions 301U, 301V and 301W and the
terminal portions 291U, 291V and 291W are disposed so as
to overlap each other on the pedestal surfaces 51a of the
terminal block 51, and are fixed to the pedestal surfaces 51a
by the bolts 14U, 14V and 14W, respectively.

As described above, since the pedestal surfaces 51a of the
terminal block 51 on which the terminal portions 30W, 301V
and 301W of the second bus bars 30U, 30V and 30W and the
terminal portions 291U, 291V and 291W of the first bus bars
29U, 29V and 29W are disposed are positioned on the side
opposite to the fastening surface 11a of the case 11, fasten-
ing work of the bolts 14U, 14V and 14W can be easily
performed.

The terminal block 51 1s disposed outside the conductive
member holder 60 1n the radial direction. Since the conduc-
tive member holder 60 1s disposed outside the coil end 122E
of the coil 122 1in the radial direction, the conductive
member holder 60 can be prevented from protruding in the
axial direction. In addition, since the terminal block 51 i1s
disposed outside the conductive member holder 60 1n the

radial direction, the terminal block 51 can be prevented from
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4

protruding in the axial direction, so that a length of the motor
10 1n the axial direction (directions of arrows Fr, Rr) can be
shortened.

The terminal block 51 1s disposed outside the conductive
member holder 60 1n the radial direction, and at least a part
of the terminal block 51 overlaps the conductive member

holder 60 1n the radial direction. More specifically, referring
to FIG. 4, a left end portion 60L of the conductive member
holder 60 1s positioned on a left side of a right end surface
51Ra of the pedestal surface 51a of the terminal block 51,
and 1s positioned on a left side of a right end surface S1Rb
of a fixing portion 51b. In other words, there 1s an overlap
region indicated by a reference symbol L1 in FIG. 4 between
the left end portion 60L of the conductive member holder 60
and the right end surface S1Ra of the pedestal surface 51qa
of the tenninal block 51, there 1s an overlap region indicated
by a reference symbol L2 1 FIG. 4 between the left end
portion 601L of the conductive member holder 60 and the
right end surface 51Rb of the fixing portion 515 of the
terminal block 51, and a part of the conductive member
holder 60 1s disposed 1n a nested manner with respect to the
terminal block 51.

Since at least a part of the terminal block 51 overlaps the
conductive member holder 60 in the radial direction, a
length of the motor 10 in the radial direction can also be
shortened. Therefore, the rotary electric machine unit 1 can
be reduced 1n size.

As shown 1n FIGS. 5 and 6, the terminal block 51 includes
the fixing portions 515 fixed to the fastening surface 11a of
the case 11 on a side opposite to the pedestal surfaces 51a
in the front-rear direction. The two fixing portions 315 are
provided at upper and lower positions of the terminal block
51, and the fixing portions 515 are provided with bolt
insertion holes 511 A, 511B, respectively. On the other hand,
as shown 1n FIG. 7, two bolt holes 111 A, 111B for fixing the
terminal block 51 are provided on the fastening surface 11a
of the case 11. Referring also to FIGS. 1 and 2, the terminal
block 51 1s fixed to the fastening surface 11a of the case 11
by respectively inserting bolts 15A, 1513 into the bolt
insertion holes S11A, 511B, and fastening them into the bolt
holes 111A, 111B of the fastening surface 11a.

As shown i FIG. 7, a nb-like guide protrusion 112
extending 1n the left-nght direction 1s provided on the
fastening surface 11a of the case 11.

On the other hand, as shown 1n FIG. 6, one fixing portion
516 of the terminal block 51 1s provided with a pair of upper
and lower guide portions 312A, 512B that are guided by the
guide protrusion 112 1n sliding contact with two upper and
lower surfaces 112a, 1125 of the guide protrusion 112.

As described above, since a part of the terminal block 51
overlaps the conductive member holder 60 in the radial
direction, the terminal block 51 cannot be assembled from
the axial direction (the front-rear direction of the present
embodiment) with respect to the case 11 provided with the
motor 10 and the conductive member holder 60. Even 1f the
terminal block 51 1s assembled {from the axial direction, the
fixing portion 515 of the terminal block 31 interferes with
the conductive member holder 60. Therefore, the assembling
of the terminal block 51 needs to be assembled such that the
fixing portion 315 of the terminal block 51 1s slid between
the fastening surface 11a of the case 11 and the conductive
member holder 60 1n a direction 1indicated by an arrow R in
FIG. 7 from a position (1mitial position) slightly shifted
outward 1n the radial direction with respect to the case 11
provided with the motor 10 and the conductive member

holder 60.
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At this time, the terminal block 51 1s moved inward with
the pair of guide portions 512A, 512B provided on the one
fixing portion 515 of the terminal block 51 being moved
along the guide protrusion 112 provided on the fastening
surface 11a, so that the terminal block 51 can be moved to
a mounting position accurately and easily.

As shown 1n FIG. 7, the fastening surface 11q of the case
11 are provided with abutting surfaces 113A, 113B at two
upper and lower positions. The abutting surfaces 113A,
113E are formed by side surfaces of rib-like protrusions 113
provided on the fastening surface 11a. n the present embodi-
ment, the rib-like protrusion 113 having the upper abutting,
surface 113 A extends from the guide protrusion 112.

As shown i FIGS. § and 6, the two fixing portions 515
of the terminal block 31 are provided with abutting portions
513A, 513B that abut against the abutting surfaces 113 A,
113B at the mounting position when the terminal block 51
1s moved from the 1mitial position to the mounting position.

According to this configuration, when the terminal block
51 1s moved along the guide protrusion 112, the abutting
portions 313A, 513B of the terminal block 51 abut against
the abutting surfaces 113A, 113B of the case 11, so that the
terminal block 51 can be positioned at the correct mounting,
position.

The above-described embodiment can be appropriately
modified, improved, or the like.

For example, although the guide protrusion 112 1s pro-
vided at one position of the fastening surface 11a of the case
11 1n the present embodiment, the guide protrusion 112 may
be provided at a plurality of positions of the fasteming
surface 11a, and the terminal block 51 may be provided with
a plurality of pairs of guide portions 512A, 512B that are
guided by the respective guide protrusions 112.

In addition, the guide portions 312A, 512B guided by the
guide protrusion 112 are not necessarily a pair, and may be
only one of them.

At least the following matters are described in the present
specification. Components corresponding to the above-de-
scribed embodiments are shown in parentheses, but the
present mvention 1s not limited thereto.

(1) A rotary electric machine unit (rotary electric machine
unit 1) including:

a rotary electric machine (motor 10); and

a case (case 11) that accommodates the rotary electric
machine,

wherein the rotary electric machine includes

a stator core (stator core 121),

a multi-phase coil (coil 122) that 1s attached to the stator
core,

a conductive member holder (conductive member holder
60) that collectively holds a conductive member (first
bus bars 29U, 29V and 29W) connected to a coil end
(coil end 122E) of the multi-phase coil and 1s disposed
outside the coil end 1n a radial direction, and

a terminal block (terminal block 51) that 1s fixed to a
fasteming surface (fastening surface 1la) of the case
and electrically connects a terminal portion (terminal
portions 301U, 301V and 301W) of a power distribu-
tion member (second bus bars 30U, 30V and 30W) with
a terminal portion (terminal portions 291U, 291V and
291W) of the conductive member, and wherein the
terminal block 1s disposed outside the conductive mem-
ber holder 1n the radial direction, and at least a part of
the terminal block overlaps the conductive member
holder 1n the radial direction.

According to (1), since the conductive member holder 1s

disposed outside the coil end in the radial direction, the
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conductive member holder can be prevented from protrud-
ing in the axial direction. Since the terminal block that
clectrically connects the terminal portion of the power
distribution member with the terminal portion of the con-
ductive member 1s disposed outside the conductive member
holder in the radial direction, the terminal block can be
prevented from protruding in the axial direction, so that a
length of the rotary electric machine 1n the axial direction
can be shortened. In addition, since at least a part of the
terminal block overlaps the conductive member holder 1n the
radial direction, a length of the rotary electric machine in the
radial direction can also be shortened. Therefore, the rotary
clectric machine unit can be reduced 1n size.

(2) The rotary electric machine unit according to (1),

wherein the terminal portion of the power distribution
member and the terminal portion of the conductive member
are disposed on a pedestal surface (pedestal surface 51a) of
the terminal block on a side opposite to the fasteming
surface, and are fixed by a fixing member (bolts 14U, 14V
and 14W).

According to (2), since the pedestal surface of the termi-
nal block on which the terminal portion of the power
distribution member and the terminal portion of the conduc-
tive member are disposed 1s positioned on the side opposite
to the fastening surface of the case, fastening work of the
fixing member can be easily performed.

(3) The rotary electric machine unit according to (2),

wherein the terminal block includes a fixing portion
(lixing portion 515) fixed to the fastening surface, and

wherein the fixing portion d the pedestal surface overlap
the conductive member holder in the radial direction.

According to (3), since the fixing portion and the pedestal
surface of the terminal block overlap the conductive member
holder 1n the radial direction, that 1s, the conductive member
holder 1s nested in the terminal block, the conductive mem-
ber holder can be protected by the terminal block.

(4) The rotary electric machine unit according to (3),

wherein the fastening surface of the case 1s provided with
a guide protrusion (guide protrusion 112), and

wherein the fixing portion of the terminal block 1s pro-
vided with a guide portion guided by the guide protrusion.

According to (4), since the conductive member holder 1s
nested 1n the terminal block, the terminal block cannot be
attached along the axial direction of the rotary electric
machine 1 a state in which the rotary electric machine
provided with the conductive member holder 1s disposed.
However, the terminal block can be easily moved to a
mounting position by moving the terminal block along the
guide protrusion from a position slightly shifted from the
conductive member holder.

(5) The rotary electric machine unit accordmg to (4),
wherein the fastening surface of the case 1s provided with
an a:)uttmg surface (abutting surfaces 113A, 113B), and
wherein the fixing portion of the terminal block 1s pro-
vided with an abutting portion (abutting portions 513A,
513B) that abuts against the abutting surface at the mounting
position when the terminal block 1s moved from an 1nitial
position to a mounting position.

According to (35), when the terminal block 1s moved along
the guide protrusion, the abutting portion of the terminal
block abuts against the abutting surface of the case, so that
the terminal block can be positioned at the correct mounting
position.

The mvention claimed 1s:
1. A rotary electric machine umt comprising:
a rotary electric machine; and



US 11,368,069 B2

7

a case that accommodates the rotary electric machine,
wherein:
the rotary electric machine 1ncludes:
a stator core;
a multi-phase coil that is attached to the stator core; >
a conductive member holder that collectively holds a
conductive member connected to a coil end of the
multi-phase coil and 1s disposed outside the coil end
in a radial direction; and
a terminal block that 1s fixed to a fastening surface of
the case and electrically connects a terminal portion
of a power distribution member with a terminal
portion of the conductive member;
the terminal portion of the power distribution member and
the terminal portion of the conductive member are
disposed on a pedestal surface of the terminal block on
a side opposite to the fastening surface, and are fixed by
a fixing member;

the terminal block 1s disposed outside the conductive 3g
member holder 1n the radial direction, and includes a
fixing portion fixed to the fastening surface;

15
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the fixing portion and the pedestal surface overlap the
conductive member holder in the radial direction when
viewed from an axial direction; and

the conductive member holder 1s disposed between the
fixing portion and the pedestal surface in the axial
direction.

2. The rotary electric machine unit according to claim 1,

wherein:

the fastening surface of the case 1s provided with a guide
protrusion; and

the fixing portion of the terminal block 1s provided with
a guide portion guided by the guide protrusion.

3. The rotary electric machine unit according to claim 2,

wherein:

the fastening surface of the case i1s provided with an
abutting surface; and

the fixing portion of the terminal block 1s provided with
an abutting portion that abuts against the abutting
surface at a mounting position when the terminal block
1s moved from an nitial position to the mounting
position.
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